Pretraining infusion of DSP-4 into the amygdala impaired retention in the inhibitory avoidance task: involvement of norepinephrine but not serotonin in memory facilitation.
The present study investigated the involvement of amygdala noradrenergic (NE) and serotonergic (5-HT) systems in memory storage processing. Rats bearing chronic cannulae in the amygdala were trained on a one-trial inhibitory avoidance task and tested for retention 24 hrs later. Five days prior to training, rats received intra-amygdala infusion of vehicle or various doses of N-2-chloroethyl-N-ethyl-2-bromobenzylamine (DSP-4)-a NE-specific neurotoxin when given peripherally. Results showed that pretraining intra-amygdala infusion of 10.0 micrograms or 30.0 micrograms of DSP-4 impaired retention. Further, 30.0 micrograms of DSP-4 also abolished the memory enhancing effect of epinephrine (E) injected peripherally. However, local infusion of DSP-4 depleted not only NE but also 5-HT and DA substantially. Subsequent experiments found that the retention deficit induced by 30.0 micrograms of DSP-4 could be ameliorated by 0.2 microgram NE but not by 5-HT at a wide range of doses infused into the amygdala shortly after training, which ascribed the deficit to depletion of NE. After protecting the 5-HT terminals by a pretreatment of fluoxetine (15.0 mg/kg), pretraining intra-amygdala infusion of 30.0 micrograms DSP-4 shifted the memory-enhancing dose of E from 0.1 mg/kg to 1.0 mg/kg. In contrast, pretraining intra-amygdala infusion of 15.0 micrograms 5,7-dihydroxytryptamine (5,7-DHT) or DSP-4 with a pretreatment of desipramine (DMI, 25.0 mg/kgx2) to protect NE terminals failed to impair retention or attenuate the memory enhancing effect of 0.1 mg/kg E injected peripherally. These findings, taken together, suggest that the memory modulatory effect of peripheral E involved, at least partially, the amygdala NE system.